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ABSTRACT
We observed the “micro-quasar” GRS 1758–258 four times with Chandra. Two HRC-I observations were made
in 2000 September-October spanning an intermediate-to-hard spectral transition (identified with RXTE). Another
HRC-I and an ACIS/HETG observation were made in 2001 March following a hard-to-soft transition to a very
low flux state. Based on the three HRC images and the HETG zero order image, the accurate position (J2000)
of the X-ray source is RA = 18h 01m 12s.39, Dec = −25◦ 44′ 36′′.1 (90% confidence radius = 0′′.45), consistent
with the purported variable radio counterpart. All three HRC images are consistent with GRS 1758–258 being a
point source, indicating that any bright jet is less than∼1 light-month in projected length, assuming a distance of
8.5 kpc.
Subject headings: stars: individual ( GRS 1758–258) — X-rays: binaries — X-rays: stars
1. INTRODUCTION
GRS 1758–258 and its sister source, 1E 1740.7–2942, were
the first objects dubbed “micro-quasars” (??). Their X-ray
spectra are typical of Galactic black hole candidates (BHCs),
and they are apparently associated with the time variable cores
of arcminute scale double-lobed radio sources, reminiscent of
extra-Galactic radio sources. This morphology, seen on a
parsec scale within the Milky Way, earned them their nick-
name. GRS 1758–258 and 1E 1740.7–2942 are the bright-
est persistent sources in the Galactic bulge above ∼50 keV
(?). Their timing characteristics are typical of the black hole
low/hard state (????), and they consistently emit near their
brightest observed levels, although they vary over times of days
to years. Their X-ray emission properties are readily likened
to the canonical BHC, Cyg X-1. In fact, together with Cyg X-
1, they are the only known persistent, low-state BHCs, and all
three sources have maximum luminosities around 3×1037ergs
s−1. Radio jets have now been observed in Cyg X-1, furthering
the similarity (?).
GRS 1758–258 and 1E 1740.7–2942 are, however, quite
different from the Galactic superluminal radio sources (e.g.
GRS 1915+105 and GRO J1655-40) more typically thought
of as micro-quasars. The X-ray emission from these objects
is much brighter and more spectacularly variable. Their radio
jets, too, are brighter and are highly variable, being unresolved
or absent except during exceptional ejection events which last
only weeks. In contrast, the radio lobes of GRS 1758–258 and
1E 1740.7–2942 are quite stable (?).
The association of GRS 1758–258 and 1E 1740.7–2942 with
their corresponding radio counterparts has been based primar-
ily on relatively coarse (∼10 ′′) X-ray positions and the very
unusual (and yet nearly identical) nature of the radio sources.
Some hint of correlated radio and hard X-ray emission was
found for 1E 1740.7–2942 (?), and recently ?) confirmed the
X-ray/radio association for 1E 1740.7–2942 by using Chandra
to obtain a precise X-ray position. In this Letter we do the
same for GRS 1758–258, and using the fine resolution of the
High Resolution Camera (HRC) place limits on emission from
any arcsecond scale jets.

























FIG. 1.— The RXTE/PCA light curve of GRS 1758–258 in two energy
bands. Our Chandra observations (see Table 1) are indicated by dashed verti-
cal lines. Observations 400163 and 400164 were made consecutively and so
appear as a single line near 2001.2. The 1996-1997 flux history appears very
similar to 1998 with the source remaining quite stable within a factor of ∼2.
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